AGREEMENT BETWEEN THE
&ICN FEDERAL DE LLECTRICIDAD OF TEE UNITED MEXICAN STATES
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inafte

"

The ComisiZin Federal de Electricidad (her:

41
,J

her

19

~~

reierred to as CFE} of the United Mexican States
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gecthermal energy research and development, on the basis
of mutual benefit betweern the Governments of Mexico and

the Lnite d Stetez of America, and

Recogrizing that technological cocnperation in research

<

and development in the arza of gecthermal energy will
benefit their respective countries, and in accordance

with the principles set forth in the Sciernce and Technology
Agreement. that was signed between both Countries on June 15,
1972, and taking iInto account the July 20, 1976 decision

by the U.S./Mexico Mixed Commissicn on cooperation in

Science and Technology tc include geothermal energy as

an area of cooperative activity, and the past multilateral




cooperation in the same technical area under the

sponsorship of the Committee on the Challenges of

Modern Society of NATO,

Have agreed as follows:

ARTICLE I

OBJECTIVES

A. CFE and ERDA (hereinafter referred to as the

Parties) shall make every effort to pursue an intensive

program of cooperation for research, development and

demonstration of applications cof geothermal energy,

centered on_the'Cerro Prieto Geothermal Field. These

cstudies may include:

(1)

(2)
(3)
(4)

(5)
(6)
(7)
(8)
(9)
(10)

Analysis of geologic and hydrogeologic
setting

Geophysical studies
Core sample and well logging

Isotope studies of geothermal, shallow
groundwater and surface waters

New methods of pressure measurement
Subsidence measurements

Monitoring reservoir behavior
Modelling reservoir behavior
Reinjection of waste water

Other velates fields of mutual interest
to be Aaareed unon




B. The major objectives shall be to develop a

thorough understanding of the nature and magnitude of

this energy resource, to investigate how the geothermal

source can best be exploited consistent with the long

range needs of the Mexican energy program, and to

determine the impact on the reservoir's subsurface

environment.

C. Cooperation under this Agreement may include,

hut not be limited to, the following forms:

(1)

(2)

(3)

(4)

Exchange of information on scientific and
technical develcpments, activities, and
practices concerning geothermal energy
aevelopment;

Meetings to be held alternately in Mexico
and in the Unitecd States or as mutually
agreed to discuss and exchange information
on scientific and technological developments
and to identify specific research and
development Tasks agreed to by both Parties;
Visits and exchanges of scientists,
technicians or other experts, and the
conduct of workshops as mutually agreed upon;
Exchange of project and experimental plans
for review and comment and, if practicable,

the reviewing side may recommend add-on




experiments;

(5) Conduct of joint projects and programs,
or separate but complementary projects
or programs; and

(6) Joint funding of cooperative projects

for agreed purposes under this Agreement.

It is anticipated that agencies, institutions and
individuals other than the Parties mentioned above (CFE
and ERDA) will participate in the activities to be under-
taken under the auspices of this Agreement. Their parti-
cipation through the Parties shall be subject to the

full terms and conditions of this Agreement.

ARTICLE II

TASKS

Specific obligations and conditions for the realiza-
tion of specific mutually agreed research and development
bprojects and programé as specified in Article I shall be
set.forth in Tasks attached in annexes to this Agreement.
Such Tasks shall be concluded in accordance with this
Agreement and the épplicable laws, regulations, executive
crders, and license requiremenfs of the respective

Governments.




ARTICLE III

COORDINATORS

The Parties shall each designate a Coordinator who
shall be responsible for the overall supervision of this
Agreement and the Tasks thereunder, and each Party shall
also designate an alternate Coordinator to represent
the Party if the Coordinator is unable to do so. Each
Party shall inform the other Party in writing of éll
designations under this paragraph. The Coordinators
may designate such persons and establish such subsidiary
bodies and rules of pfocedures as are required for the
proper functioning of the Coordinators. The Coordinators
or their designees shall periodically meet as they deem
necessary to review the progress of the cooperative
activities undertaken pursuant to this Agreément. Progress
reports shaill bé issued by the Coordinators at six month

intervals or as mutually agreed.

ARTICLE IV

FINANCE

In carrying out the various cooperative activities

the Parties shall be subject to the appropriation of

funds by the appropriate governmental authority and to




the laws and requlations applicable to the Parties
including, but not limited to, laws establishing
prohibitions upon payment of commission, percentages,
brokerage or contingent fees to persons retained to
sclicit government éontracts, and upon any share of
such contracts accruing to governmental officials.
Each party shall bear the costs of its participation
in the activities under this Agreement as set forth

in the tzcsks attached hereto.

ARTICLE V

INFORMATION EXCHANGE

A. The Parties will exchange, as agreed on a mutually
beneficial basis, scientific and technical information
documents, and results of research and development
related to work carried out under this Agreement. Such

information will be limited to that which they have the

‘right to disclcecse, either in their possession or avail-

able to them.

B. Seminar proceedings and reports of joint
programs carried out under this Agreement will be pub-
lished as joint»publications, as mutually agrecd to by
both Parties, in both the English and Spanish languages.

C. Both Parties agrece that information developed

or exchanged under this Agreement should be given wide




distribution. Such information, except as noted in
D and E below, may be made available to the public
by either Party through customary channels and in
accordance with normal procedures of the Parties.

D. It is recognized by both Parties that in
the process of exchanging informaticn, or in the
process of other cooperation, the Parties may
provide to each other "industrial property of a
proprietary nature." Such property, including trade
secrets, inventions, patent information, and know-how,
made available hereunder, but acquired by either
Party prior to, or outside, the éourse of these
activities, and‘which bears a restrictive designation,
shall be respected by the receiving Party and shall
not be used for commercial purposes or made public
without the consent of the transmitting Party. Such
property is defined as: |
| (1) Of a type customarily held in ccnfidence

by commercial firms;
(2) Not generally known or publicly available

from other sources;




(3) Not having been made available previously
by the traasmitting Party or others without
‘an agreement concerning its confidentiality;
and

(4) Not already in the possession of the
receiving Party or its contractors.

E. Recognizing that "industrigl property of a
proprietary nature," as defined above, may be necessary
for the conduct of a specific cooperative project or may
be included in an exchange of information, such property
shall be used only in the furtherance of geothermal
programs in the receiving country. 1Its dissemination
will, unless otherwise mutually agreed, be limited és
follows:

(1) To persons within or employed by the
receiving Party; and

(2) To prime or subcontractors of the receiving
Party for use only within the territory of
the receiving Party and within the framework
of its contract(s) with the respective Party
engaged in work relating to the subject matter

of the information so disseminated; provided

that the information disseminated to any person




under subparagraphs (1) and (2) abovevshall bear a
marking restricting dissemination 6utside.the recipients
organization. It shall be the responsibility of each
Party supplying proprietary information to identify

the information as such and to ensure it is appropriately
marked. Each Party will use its best efforts to ensure
that the dissemination of proprietary data received

under this Agreement is controlled as prescribed herein.

ARTICLE VI

INFORMATION SUBJECT TO PATENTS

The information exchanged under this Agreement shall

be subject to the patent provisions in Article VIII.

ARTICLE VII

RESPONSIBILITY

The application or use of any information exchanged
or transferred between the Parties under this Agreement shall
be the responsibility of the Party receiving it, and the trans
mitting Party does not warrant the suitability of such infor-

mation for any particular use or application.

ARTICLE VIII -

FPATENTS




A.
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With respect to any invention or discovery made

or conceived in the course of or under this Agreement:

1.

If made or conceived by personnel of one Party

(the Assigning Party) or its contractors while

assigned@ to the other Party (Recipient Party)

or its contractors, in connection with exchanges

of scientists, engineers, and other specialists;

(a)

(b)

The Recipient Party will acquire all right,

title and interest in or to any such

invention, discovery, patent application or
patent in its own country and in third
countries, subject to a non-exclusive,
irrevocable, royalty-free license to the
Assigning Party, with the right to grant
subliéenses, under any such invention,
discovery, patent application or patent.
The Assigning Party will acquire all right, -
title, and interest in or to any such
invention, discovery, patent application,
or patent in its own country, subject to

a non-exclusive, irrevocable royalty-free
license to the Recipient Party, with the
right tc grant sublicenses, under any such

invention, discovery, patent application

or patent.
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If made or conceived by a Party or its con-
tractors as a direct result of employing
informationvwhich has been communicated to

it under this Agreement by the other Party

or its contractors or communicated during
seminars or other joint meetings, the Party
making the inventions will acquire all right,
title and interest in and to any such invention,
discovery, patent application or patent in all
countries, subject to a grant to the other
Party of a royalty-free, non-exclusive,
irrevoceble license with the right to grant
sublicenses, in and to any such invention
discovery, patent application, or patent,

in all countries.

With regard to other specific forms of ccopera-
tion, including exchahges of materials, instru-
ments, and equipment for special joint research
projects, the Parties shall provide for appro-
priate distribution of rights to inventions
resulting from such cooperation. In general,
howevef, each Party should normally determine
the rights to such inventions in its own

country, with a non-exclusive, irrevocable,
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royalty-free license to the other Party,

and the rights to such inventions in other
countries should be agreed upén by the Parties
on an equitable basis.

B. Neither Party shall discriminate against
citizens of the country of the other Party with respect
to granting any license or sublicense under any invention
pursuant to paragraph 1 above. It is understood that the
" licensing policies and practices of each Party can be
affected because of the rights of both Parties to grant
licenses within a single jurisdjction. Accordingly,
either Party may request, in regard to a single invention
or class of inventions, that the Parties consult in an
effort to lessen or eliminate any detrimental effect
that the parzllel licensing authorities may have on
the policies and practices of the Parties.

C. The Parties shall provide all necessary coopera-
tion from its inventors to carry out the provisions of
paragréphs A and B abbve.

D. Each Party shall assume the responsibility to
pay awards or compensation required to be paidvto its

own nationals according to its own laws.
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ARTICLE IX

LIABILITY

- Both Parties agree that the following provisions

shall apply concerning compensations for damages

incurred during the conduct of joint projects.

A. First and second Party damages.

(1)

(2)

(3)

Each Party shall alone be responsible
for payment or compensation for damages
suffered by its staff, regardless of
whe:e the damages have been incurred
and shall not bring suit or lodge any
other claims against the other Party
for damages to its property except as
noted in paragraphs A (2) and (3).

If the damage suffered by the staff of
one of the Parties is due to the gross
negligence or intentional misconduct of
the other Party, the latter shall re-~
imburse the former an agreed sum of
monies which the former would be
obliged to pay to the person or persons
suffering the damages.

If damages to the property of one party

are due to the gross negligence or
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intentional misconduct of the staff ‘

of the other Party, the latter shall

‘compensate the fermer for the damages

suffered.

B. Third Party damages.

(1)

(2)

(3)

Defective eguipment.

Damages caused to the staff cr property
of a third Party by defective equipment
of a Party shall be compensated for by
the Party to which the equipment belongs,
except as noted in paragraph B (3).

By staff.

Damages caused to the staff or property
of a third Party by the staff of a Party
shall be compensated for by such‘Party
regardless in whose ter:itory the damages
occurred, except as noted in paragraph

B (3).

Gross negligence or intentional mis-

conduct.
I1f damages referred to in paragraph B (1)
and B (2) were due to the gross negligence

or intentional misconduct of the staff of

a Party, that Party shall bear the




15

financial responsibility in regard to ‘
the third Party.

(4) Damage by the third Party.

In the event of damage of any kind
caused by a third Party to the staff

of property of one of the Parties, each
of these shall render its aid in the
corroboration of claims on the third
Party.

(5) Resclution of guestions.

The Partv on whose territory the damage
caused by a third Party was incurred
shall in consultation with the other
Party, take upon itself the resclution,
with the third Party, of a2ll questions
connected with the determination of the
causes, extent and necessity for compensa-
tion for damages incurred. Any such
resolution shall have the concurrence
of the other Party. After determining
the extent of the damages, both Parties
shall mutually consult and reach agree-

ment on questions relating to compensa-

tion for damages incurred.
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In the event of any dispute between the two
Parties, a Committee shall be appointed by
the Parties, with equal representation, the
conclusion of the Committee shall be presented
to ERDA and CFE who will review the conclusions
and arrive at a mutual agreement concerning

final disposition.

.The foregoing provisions of this Article

shall have no applicability to damages caused
by.a nuclear incident, as defined by the laws
of the Parties. Compensation for damage
caused by such nuclear incident shall be

in accordance with the laws of the Parties.

Definitions.

(1) "Staff" of a Party means the employees
of the Party, its dontractors and sub-
contractors performing services under
this Agreement, and employees of these
contractors and subcontractors perform-

ing services under this agreement.
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(2) "Equipment" or "property" of a Party
means the equipment or property owned
by that Party, or by the contractors
or subcontractors of that Party who
perform services in connection with

joint projects under this Agreement.

ARTICLE X

OBRLIGATIONS

A. In fulfillment of this Agreement, each
Party shall take measures to facilitate the entry
and the departure of scientists and technicians
and the equipment from the country cof the other
Party which, previously selected with the consent
of both Parties is, by specific agreement, going
to be utilized in any jcint activity by project
personnel.

B. Each Party shall provide assistance,
when necessary, to obtain clearance in matters
which include, but are not necessarily limited
to, customs, drivers permits,’work permits or
the equivalent, exit and entry visas, and
other services that may involve other agencies

of the respective Gvernments.
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ARTICLE XI

DIRECT CONTACTS AND COOPERATION

Both Parties shall, as appropriate, encoﬁrage the
establishment and development of direct contacts and
coopération between agencies, organizatiocns, and firms
cf both countries with respect to technological coopera-
tion in research and development in the area of geothermal

energy.

ARTICLE XII

ARBITRATIONS

Any dispute between the Parties concerning the
interpretation or the application of this Agreement,
which is not settled by negotiation or other agreed
mode of settlement shall be referred to a Tribunal of
three arbitrators to be chosen by the Parties who shall
also choose a Chairman of the Tribunal. Should the
Parties concerned fail to agree upon the composition
of the Tribunal or the selection of its Chairman, the
President of ﬁhe International Court of Justice shall,
at the requesf of any of the Parties concerned, exercise
those responsibilities. The Tribunal shall decide any
such dispute by reference to the terms of the Agreement

and any applicable laws and requlations, and its decision
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on a question of fact shall be final and binding on

the Parties.

ARTICLE XIII

ADDITIONAL ARRANGEMENTS

Nothing in this Agreement shall be construed to
prejudice other arrangements or future arrangements

for cocperaticn between the Parties.

ARTICLE XIV

TERMINATION, CANCELLATION, EXPIRATION, OR BAMENDMENTS

The termination, cancellation, expiration, or
amendment of this Agreement shall not automatically
affect the carrying out of any project or program
undertaken in accordance with this Agreement and not
fully executed at the time. This Agreement may be
amended at any time by the Parties. such amendments
shall come into force in a manner to be determined by

the Parties.

ARTICLE XV

FINAL PROVISIONS

A. This Agreement shall enter intoc force on the

latter date of signature by a Party and shall remain
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in force for a period of five (5) years. This Agreement
may be extended by mutual agreement of the Parties
for a further specified period.

B. This Agreement may be terminated at any
time at the discretion of either party, upon six
(6) months advance notification in writing by the
Party seeking to terminate the Agreement. Such
termination shall be without prejudice to the rights
which may have accrued unéer this 2greement to either

Party up to the date of such termination.

TOR THE ENERGY RESEARCH AND FOR THE COMJSION FEDERAL
DEVELOPMENT ADMINISTRATION DE ELEC RICiPAD
- —
A ks L
ABRAHAM S. FPIEDMAN ING. MANUEL' MORENO TORRES
Scientific Representative _ ‘ﬂgmﬁmugcmn~eamraL

i

/

México, D, F, July 21, 1977




ANNEX A

FUNDING

Each Party shall bear the costs of its‘responsibilities
assigned in the fdllowing tasks. In the event ERDA requests
any additional surveys and special work in addition to the
studies specified in the tasks, ERDA shall bear the costs

of such additional work.
PATENTS

As required by Paragraph A(3) of Article VIII of the
Agreement, the followinq distribution of rights to
inventions or discoveries made or conceived in the course
of or under this Annex A shall be applicable.

1. Rights to such inventions and discoveries in
the United States and Mexico shall be as set forth in -
Paragraph A(3) of Article VIII.

2. Rights to such inventions and discoveries in
other countries shall be jointly owned by the United
States and Mexico.

TASK 1: GEOLOGY AND HYDROGEOLOGY

1. Objectives. The objectives of this Task are

to collect, analyze, and evaluate the available geological,

geochemical and reservoir information for definition of




the geothermal system's geologic structure.

2. Research and Time Schedule:

1977. Relevant CFE data will be translated and
edited by ERDA for placement in open-file reports avail-
able to the geothermal community. The present program
of sample, core and log analysis and interpretation will
be expanded to include advanced analytical techniques
for sample characterization, supplemental well coring
and logging for additional geological information will
be planned. The geoiogic and hydrogeologic conceptual
modeling of the Cerro Prieto Geothermal System will be
initiated, based on presently available information.
These models will be continuously refined as additional
data is acquired.

1978. Work will focus on the continued refine-
ment of the geologic model of the geothermal system
based on the integration of additional well logs, cores
and geoscience information.

1979. Geologic ard hydrogeologic modeling of
the Cerro Prieto System will be completed to the extent
possible based con the available data. These models will
be validated through field checking with new well datg
as it is acquired.

3. Responsibilities. The Parties will undertake

the following responsibil:ties:




A.

ERDA

()

(2)

In consultation with CFE, ERDA shall
plén an expanded program for sample,
core and geophysical log acquisition
and analysis. ERDA shall provide
financial support for additional
coring and logging which is requested
by ERDA and not part of the CFE Field
Program.

ERDA shall undertake the mode;ing of
the reservoir based on data provided
by CFE.

ERDA shall publish a reservoir cace study

for the Cerro Prieto Field.

CFE shall provide assistance to ERDA,
as specified in Faragraph A(l) above,
for sample, core and geophysical leg
acquisition and analysis. CFE shall
ptovide financial support for the

coring and logging routinely required

for field development and exploration.




(2) CFE shall provide the data necessary
for ERDA to execute its responsibili-
ties as set forth in Paragraph B(1)
above.

(3) CFE shall make available to ERDA copies
of geophysical logs, drilling reports,
samples and cores for wells drilled
prior to the execution of this Agreement,
as well as those drilled during the term
of this Agreement.

(4) CFE shall participate in the data inter-
pretation and in the development of
models of the field.

TASK 2: GEOPHYSICS

1. Objectives. The objectives of this Task are

to define the diﬁenéiohs and gross structure of the field
in order to better understand the functioning of the
Geothermal System and to monitor reservoir behavior during
prbductipn through surface geophysical techniques.

2. Research and Time Schedule.

1977. The Geophysical Program will be planned
and coordinated with persons involved in the surface
surveys as specified in Task 6. Geophysical studies, as

set forth in subtasks 2A, 2E and 2F below, will be imple-




mented first. The remaining subtasks (2B, 2C, 2D) will

be implemented in the Winter Field Season of 1977-78.

The subtasks aré as follows:

SUBTASK 2.A: PASSIVE SEISMIC MONITORING: Determine the
lateral dimensions of the reservoir by means of the
lateral variations in P and S wave velocity. Determine
the locations and relative motiors of active faults in

the reservoir area.

SUBTASK 2.B; MAGNETOTELLURICS: Determine the basement
depth and configuration by utilizing deep electrical
sounding techniques.

SUBTASK 2.C; SELF-POTENTIAL: Conduct self-potential
survey over the Cerro Prieto Field to determine whether

an anomaly exists coincident with the reservoir.

SUBTASK 2.D; DIPOLE - DIPOLE RESISTIVITY: Conduct a
wide =~ aperture - dipole - dipole survey on one long line
crossing the field‘ﬂ:méasure resistivity features associated
with the reservoir and basement structure.

SUBTASK.2.E; PRECISION GRAVITY: Conduct tidal monitoring
and a precise gravity sufvey to detect mass changes that
may be associated with reservoir depletion and the effects
of future waste water reinjection. |

SUBTASK 2.F; GRAVITY MODELING: Estimate the basement




configuration of the Mexicali Valley by means of computer
modeliné of existing Bouger gravity data calibrated with
density measurements on core samples from a hole drilled
to basement rock.

1978. Repetitive measurements will be necessary
for some of the subtasks in order to measure possible
changes in the character of the reservoir.

1979. Additional and repetitive field surveys
will continue and all information will be gathered into
a model of the reservoir énd the geologic structure.

3. Respcnsibilities.

A. ERDA

(1) ERDA and CFE will jointly plan the geo=-
physical surveys as aforementioned in
the subtasks.

(2) ERDA will have lead responsibility for
ccnducting these field geophysical surveys
and data analysis.

(3) ERDA will provide financial support for
the field geophysical surveys and data

analysis, as well as vehicles and geo-

physical equipment.




B. CFE

(1)

(2)

(3)

CFE will have joint
the planning of the
as specified in the
graph A(1l) above.

CFE will provide at
per crew or vehicle

the field surveys.

responsibility for
geophysical surveys

subtasks and Para-

least cne person

to assist ERDA in

CFE will participate in the geophysical

data analysis.

TASK 3: RESERVOIR ENGINEERING

1.

Objectives.

define the size,

geometry, physical characteristics,

The objectives of this task are to

fluid

capacity, recharge capability, production ability and

energy longevity o

2. Research

f the reservoir.

and Time Schedule.

1977.

A team composed of people from CFE and

ERDA will plan and begin conducting well production and

interference tests
The major subtasks
SUBTASK 3.A; Plan

Cerro Prieto wells

and static pressure-temperature tests.

during the first year are as follows:

interference tests using existing

to determine the formation parameters,’

inhomogeneities, faults and flow barriers, and possible

fracture characteristics.




SUBTASK 3.B; Carry out interference tests using accurate
measuring devices on existing Cerro Prieto wells.
SUBTASK 3.C;. ?lan well testing to determine the formation
properties associated with the wells used for the con-
trolled injection experiments, and the parameter modifi-
cations which might occur during the injection experiments.
SUBTASK 3.D; Carry out initial tests for the formation
parameters associated with the controlleé injection
experiment.
SUBTASK 3.E; Plan a program of continuous monitoring of
wellhead temperature, pressure, flow rates and enthalpy
on all Cerro Prieto production wells.

1978. Analyze reéervoi: data and correlate
with ongoing Imperial Valley Programs. Conduct tests in
conjunction with the controlied reinjecticn experiment
when scheduled. Continue interference tests (Subtask 3.B).

1979. Continue to correlate and apply obtained
information to developing Imperial Valley reservoirs.
Carry puf reservoir tests employing planned CFE observa-
tion and production wells.

3. Responsibilities.

A. ERDA




(1)

(2)

(3)

B. CFE

(1)

(2)

ERDA and CFE will jointly plan the
reservoir tests as specified in the
Subtasks.

ERDA will have lead resronsibility

for the implementation of the reservoir
measurements conducted pursuant to the
schedule.

ERDA will provide downhole and surface

equipment necessary to conduct the tests.

CFE will have joint responsibility for
the reservoir tests as specified in

the Subtasks and Paragraph A(1) abocve.
CFE will provide access to the geothermal
wells during all tests set forth in the
Subtasks.

CFE Qill participate in the analysis

of reservoir engineering data.

TASK 4: REINJECTION

1. Objectives. The objectives of this task are to

verify analytical models of reservoir behavior under

exploitation and reinjection, and analyze hydrodynamic,

thermodynamic and subsidence effects. The Cerro Prieto

Field will be monitcred under controlled conditions.
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2. Research and Time Schedule.

1278. Preliminary planning for deep injection
wells will be completed. The major Subtasks during the
first year are as follows:

SUBTASK 4.A; Plan deep injection experiments in the

Cerro Prietc Field to determine hydrodynamic énd thermal
flow patterns using tracers and other techniques.

SUBTASK 4.B; Plan chemistry experiments asscciated with
scaling and reduction of in situ porosity and permeability.
SUBTASK 4.C; Calculate heat and fluid flcws due to re-
injection in the Cerro Prieto Field using computer models.

3. Responsibilities.

A. ERDA
(1) ERDA will assist CFE in planning the
injection program.
(2) EkDA will assume lead responsibility
for the preparation of computer models
describing the perturbation of heat
and fluid flow resulting from injection.
B. CFE
(1) CFE will plan the injection program
with the assistance of ERDA as specified

in Paragraph A(l).
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(2) CFE will assume lead responsibility for

the implementation of the injection
experiments.

(3) CFE will participate in the interpre-

tation of reinjection experimental data

and in the develcpment of models of the

field.

TASK 5: ISOTCPIC ANALYSIS

1. Objectives. The objectives of this task are to

determine the age and origin of the geothermal fluids

and the possible recharge sources and rates. Geotliermal

fluids,ground and surface waters, will be analyzed and
previous Cerro Prieto studies on fluid chemistry will
be reviewed.

2. Research and Time Schedule.

1977. Existing data on fluid chemistriss of
the Cerro Prieto Field will be reviewed and a sampling
program encompassing geothermal fluids, surface waters
and qround water, will be planned. The major Subtasks
for the first year are as follows:

SUBTASK 5.A; Design a program of isétopic studies in

cooperation with the Mexican specialists.

SUBTASK 5.B; Ccllect hot and cold surface waters, waters

and gases from well discharges and downhole fluids
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SUBTASK 5.C; Analysis of 0-18 and deuterium in water

and C-13, 0-18 and S$-34 in dissolved C02, H,S, and SO

2 4’
and tritium and C-14 in water. Active rare gases will
be chemically analyzed and certain gas components (HR'
CH4, COZ' HZO) will be analyzed isotopically for deuterium,
C-13 and C-14.

SUBTASK 5.D; These analyses will be interpreted to help
define the recharge areas of the water, the depth and
direction of circulation, the residence time of the water
in the aquifer, the temperatures in the producing zones
and deeper zones below the levels of drilling, and the

- origin of the water, gases and dissolved constituents.

1978. Continue sampling and isotopic analysis

program in conjunction with the CFE standard geochemical
analyses.

1979. Complete analysis studies and evaluate
the fluid system of the resource.

3. Responsibilities.

A.v ERDA
(1) With assistance from CFE, ERDA will
design a2 program of isotope studies and
the collection of fluid samples set

fprth in the 3ubtasks.
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(2) - ERDA will assume lead responsibility
for the analysis and the interpreta-
tion of such analysis of fluid samples
set forth in the Subtasks.

B. CFE

(1) CFE will participate with ERDA in the
planning of the isotope studies and
water samples set forth in the Subtasks
and in Paragraph A(1l) above.

(2) CFE will ensure ERDA access to the
wells and springs for sampling purposes.

(3) CFE will participate in the interpreta-
tion of isotope analytical data.

TASK 6: SUBSIDENCE

1. Objectives. The objectives of this task are to

establish and maintain a joint crustal-strain monitoring
program in the Mexicali Valley. Regional and local
measurements of vertical and horizontal movement will
provide base level information regarding changes related
to regional tectonic strain and to local subsidence from
geothermal fluid withdrawal. .

2. Research and Time Schedule.

1977-1978. Three types of surveys suited to

detecting ground deformation will be performed.
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SUBTASK 6.A; FIRST ORDER LEVELING: A network of first~-
order leveling will be established extending from a
National Geodetic Survey benchmark at the international
bounda;y southward through the Cerro Prieto geothermal

area and back to ancther National Geodetic Survey bench-
mark on the border via a different route, to identify and
monitor vertical crustal movement. This first-order

control would tie to a local network of benchmarks

that extends threoughout the Cerro Prietc production

area. The network is periodically surveyed to second-

order accuracy by CFE. An estimated 160 Km. of levelirng
would completevthis first-order loop.

SUBTASK 6.B; REGIONAL TRILA‘I‘ERATION NET: Establish and
survey & regional.geodolite network of trilateration, south-
ward from the international boundary to bevond Cerro Prieto
to monitor crustal strain. This effort will require repeated
flights along the line of survey while long-distance laser
measurements are being made. The plane making these measure-
ments.will not be required to land in Mexico. A helicbpter
wzll be utilized to transport survey crews to inaccessible
locations. The helicopter will be based in the United

States but will land to discharge and pick up personnel

and to refuel.




SUBTASK 6.C;
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LOCAL HORIZONTAL NET: Establish and survey

a local network of horizontal electronic distance measure-

ments, tied to the regional network, to monitor strain in

the Cerro Prieto geothermal area.

1579. The three networks will be selectively

resurveyed and expanded.

1980. The three networks will be completely

resurveyed.

All data will be adiusted and interpreted.

An interpretive report will be issued.

2. PResponsibilities.

A.

ERDA

ERDA will assume responsibility for the

execution of Subtasks 6B and 6&C.

CFE

(1) CFE will assume responsibility for
‘Subtask 6A.

(2) CFE will provide at least ore person
per érew or vehicle invoived in the
survey undertaken by ERDA pursuant to
Paragraph A above.

(3) CFE will participate in the interpreta-

tion of collected data.
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TASK 7: CERRO PRIETO CCNFERENCES

1978 and 1979. Conferences will be held

alternately in Baja California and California to insure
accurate interpretation of Cerro Prieto research infor-
mation, and to encourage its applicaticn at other geo-
thermal development sites. The conferences will employ
seminars and workshops,as applicable, to transfer the
knowledge gained at Cerro Prieto to parties involved in
geothermal activities at other hydrothermal areas in the
United States and Mexico. Attendees will include geothermal
davelopers, landowners, engineering firms, utilities,
industrial groups, government representatives, research

scientists and the interested putlic from both countries.

Responsibilities.

A. ERDA
With the assistance of CFE, ERDA shall be
responsible for the organizaticn of the
conference(s) to be held in California.
B. CFE
With the assistance cf ERDA, CFE shall be
responsible for the organization of the

conference(s) to be held in Baja Califcrnia.




